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(57) Abstract: A surface modifier for inorganic 
solids which greatly and efficiently improves 
the affinity of an inorganic solid for a medium 
even when used in a small amount and which 
gives a composition not adversely influenced 
by the inorganic solid even when the solid is 
contained in a large amount. The surface modifier 
comprises a polyether having monomer units 
represented by general formula (I). Also provided 
are: an inorganic solid whose surface has been 
coated at least partly with the surface modifier; 
and a composition which contains the surface 
modifier~and an inorganic solid. (In the formula, 
R 1 represents hydrogen, C M0 hydrocarbon 
or fluoroalkyl group, C 6 . 50 fluoroaryl, Si,. 50 
siloxysilylpropyl, etc.). 
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(57) Abstract: A surface modifier for inorganic 
solids which greatly and efficiently improves 
the affinity of an inorganic solid for a medium 
even when used in a small amount and which 
gives a composition not adversely influenced 
by the inorganic solid even when the solid is 
contained in a large amount. The surface modifier 
comprises a polyether having monomer units 
represented by general formula (I). Also provided 
are: an inorganic solid whose surface has been 
coated at least partly with the surface modifier; 
and a composition which contains the surface 
modifier and an inorganic solid. (In the formula, 
R' represents hydrogen, d. 50 hydrocarbon 
or fluoroalkyl group, C^ 50 fluoroaryl. Si t _ 50 
siloxysilylpropyl, etc.). 
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a . . . FRACTION (% ) 

b... PARTICLE DIAMETER (pm) 



CH2CHO-7 



CE 2 
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O-R 



(I) 



/^m^-y 



mmm 

ti <7) % m £ m b < #p ma -r 5 = 

#ij A «\ ^ file W Hb £11 fi£ #1 ^ iftMH^^T, a @ #: ^ [Sj <7) # m m ? H (73 

ffu fjj $t «s wimtt-cDMm&btzZL, \t m -ni ^ \z is t -r £ £ i 1 t- & < , ^ n 

& ft w & tiygflcD uk r*i <t & a . *jt, mtfcrmmz&^x. ®mw<D'Ai)&. mm 

f?'.i gg as mmw-*& m \z m m l tz % & ^ m. m u m m m fozmm ufc«#<&j:5K 
m n t. m mmywR m 0 m mi m & -x # < u & m & \z tz gn ir^o, m m m # <d 
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A^-twu. .i c (i) T-^ns.nmTO u:a k, m^mfr: (i) <•-. i > o ) 
& t\ r -5 # u x - t- ^ e> & s m ii iii © iffi e& #j ( u t , * 5s m <d m m & n 
rnt^v) , jkwmn<Dm\\^nmx-m\\(D^u < <t *> - sb & « » $ tut mm 

^X, i&ffcX &t -fl-: &t Hi ^ (D Ml fiic % £ m fit- r 5 . 
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-fcH 2 CHO-)- (I) 

CH 2 
O-R 

Xfi^^J^-T-^: 1 ~40C0v-o df-v-i/ y ;u^v t'/i-M&Tjk A (i#<5ff ifc 2 ~ 3 
©T/^I^^I, m }3l~100 c75|££r^U m fi^A (i [r] ^'tl^oT^Tti 
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r i ) mmmfc 

7;P5:K HtylD-W, gHbli&b Ift7l7^h- ziA;U 
hgg'M^I^ -7^**1' K a-Fe,0 3 , r -Fe 2 0 3 , StffcO A-gffc 

xx (i to) , ift-?^y^A> mtti)i'-> r y&^(n&mmiky}> (□) * 

> MA'UOA, MtHJOA, ^>$^'J^A, ?)V?m<D s £<DfltL&mi& 

, (-) > — h U H\ 7^5 — ^ A:^ MJ F, ^ >— h U h\ 

-A*-T K^<A#®Kfc^-t^5 y £7*g?. (#=) a-Fei, £g$h mm 

<D&±I£#J, (^) ^f7777^/K ^-^>77< A* — ( 

u) ^>#^, sae, ituh ^*>e^E>*MM*4, (50 ?^n->7- 

d n b © ?!£ « ffl & <T) 2 @ UK J : £ ?ft £ b T ffl ^ T fe J; ^ c 

%i.m$0. 8nm~ 1 imiitW-^ b < , $ b b < 3 nm~300 ix mT'fo 9 . $bl: 

*if-£b<te5nm~10//mT&&o f$«T'fe£J^, ^ OTBfrifii <£> ¥^Jit( ft H 0.8 
nm~ 1 mm7W£ b < . £ £ Ic^- £ b < 3 nm~ 300 ju mT*& 0 , $b(C^-^b< 
H 5 nm~ 1 0 // m T <5 o 
[21 M&K#J 

ffi (I) fcfc^T, R'^^<b7K^S-e$)-5^^, ^T-^bV^JibT, ^ 
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*.*?r i ^.Aom-? )i. =t )i, .tf.^ ! , < 13T )\,*r- 6 —42(7)7 <J — Jl/K, X 

jus, n-^jua, t-y^;ux> ^^us, 7^>;i/S, Ht->jh> w 
jus, x^-tu^s, 7x^;n, / -;i/7x-ji/S^A^tf ens. 

R'^^^^-nT^^^STS)^^^, #F£b^0iJ<*: bT, m«1~22<7)^- 

7 j^D7;^;Hxtto)H-^-7j^n7;^M. b < WA^. (ii) "x?^ 

y u7 bti^c 
-E — R f (II) 

□ ^->;uX-> n-y )V-tu^y^)im, /t-y)V^u h*x->;us, ^-x;u^ 

□ /x^yjH, 8H-^Ti37JWD^?fil'S. 1H, 1H, 2H, 2H 
-yt7J^nA^yM« 1H, 1H, 2H, 2 H - h 'J T,*7Mnt7f 
JUS, 1 H, 1H, 2H, 2H-^7^r*7i^nT->iH. 1H, 1H, 5 
U-iS-^ ^y)V^U^>^-)Vn. 1H, 1H, 7 II - h'f* 7JU^O-\-7°^jUS 

ih, ih, 9 u-^\^^t}y)V^ruy z^5f^^f6ti§ 0 
R|^7;^P7U-JbST'$>^4^ JT-il/l^J.hlT. /l-T^rtP 7:n X 

R^yD + yy'J JUXP k°^St*§^^> fcjf-£ b l^{f'] £ bT, fli^KbT^ 1 
~30, 1 ~20cDii £ imxti^telliW->P^->~> U ;U7°n b:;US75^tf 

z: n b -> p * -> -> 1 J ) u 7 p tf ; u s w j$ m m t- t 3 ft t ^ 7 ; u j u m m s « i nj - x 
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Hm^^ruTi, K ~f=F)hS:, F~;bS. "7 x ~ Jl/ft^^'^ &f b 

X, ylW^yl. 7 5HS (e*^I&1~18) , h'J7M^ mi^^s 

<de*«i~30) t^-^as, (7;i-^;uscdek» 1 -30) t 

>tz^Ai, (7M;H©^iSc 1 -30) 7>^^^Ai> 

^f;nxrM> x^;vx7>^-ji/S, ^ji/tf + v;^ 7->;u* ( 

-(AO).-R 2 T^$nsai:$)^±I^tC*3^T, R'-T^ib/K^XT £> £ £ 
^JUS. Fr'y^S- 7f7UJH. 7x^jH, / - 7 ;n - ;u 

R^7^tD7i^MT^^tt> JT-S bt^Ji IT, ±|BiUII) 
5 7JWD7J^W^^'b^ ; S„ ^tibCD^ t> $ b l;:<r?£ L-lH^Jt IT. 1 
H, 1H, 2H, 2H-/t7WOA+y^S. 1H, 1H, 2H, 2H-h 
•Jx^^^^-P^-^^Jl/S, 1H, 1H, 2H, 2H-A^f*7Mnfy 
1H, 1H, 5H-t^^7^tO^>fJl/S, 1H, 1 H, 7H-Ff 
^jy )V^-n^\y°^)im, 1H, 1H, 9H-^f*7J^o7z^SW 

btlSo 

^S^^^'btl^o 
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-50, $ btcWSK «5~10T*&-5. 



CH 2 — CH— CH2OR 1 (III) (+ X) s 

\ / 

O 



-CH 2 C"HO- 
CH 2 
OP. 1 



J P 



■Y- 



(IV) 



R 1 : MKitfX&tpfc&^To 

X : Hi^^y K (III) t>! 1 <ffi^L^^^-c7)flil^y-7-^^-ro 
Y : ^7 "7 — Xiij^roSi^HMvi^r^To 
a : 0 X\t 1 

p , q : ^tn^n<D&^miii:(Dm 0 jM L^^^To (ML, a = 0 q = 0 

a^0«±11^ q^OT^-So - CD 4J-£r fl 43 t •> T p \$ . tf^ L < (i 5 ~ 
2,000,000 , J; D^f-^.L < it 5 ~1, 000, 000 , &(^7-£ L < tel0~100. 000 T'$> 
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£ 0 q L< 1 ~100. 000 ] 

^tJ/lWM&^J (IV) il&l^T, R'ttltWllit^oTfccj;^^; ^0if 

»{BjnT^oTfcct^ 0 ^®efcK#J (IV) ^fi^ifiCY^ttSU^, IB^J 

^eyv-XiiLT, X^l/>^^i/H\ iix#+y F (III) 

;t+~>K, 3 -A° — 7)l3rnT)V*)V- 1 , 2 -x4^->:7 o/\°>, 4XI16X 

* mwm. m & k t «s m m w % m z & & -r & ® & <d ?< m & n m <d m m m \z , 

M ^ I'M ft <e> if. 'ik ii'ii lw . nut, ¥ J£j ffK-£-jl tf< r-? <]• <:> . m ft [£! ft 1 00 ffi i* 
i^(c*IU #fgnj-J<£>Sifii&?S£iJ 0.001- 300ffifik?H5rtW£L< , £bfc#r-£L< 
tiO. 05- 100MMT&5. 

d^T*, ^fj^iMMW:. l-Mtitt)«t^l. 21W±^flfffllT 
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* m w © m m m & % w m. & ® * m j& -r s as s & , *r ti ^ x & n «' f -j x t> ct ^ „ 

3] iMXizfi^fcil 0T^5 o 
(4-1) £-fi£t§M§*&i&#l 

&!&mmtLT, ^UXfl/X #'J7 p nt°I/>» #UX^L->, ^'J^^JV 
X^'Jl/-K ^U&'ffct'-Jk ^Ugt^tixjy, #'J7^yi>, ^>Jt7- 

K #U7i"JnzhUJk ABSii, AESffi, ^U7S H6, 
U75 F6 6, #U75M 2, #'Jl-rJHS F, |iJi-fM-f 
K>, ^U+tJl-^X, ^ 'J 7 U 5 >> # 1 J 7i^l/>t + y K , 5'MiI)!h, 
^ l Jfh77JWaifl/>. ^ 'J 7 -y fttfx ;k ^Uy/7-ik>U3">- ^ 

-atf^ffi^ffc^ x^+>^flg, 7xy-J«. ^U^5F> #U£U^>» 

Mtih'^Ut^/i'J; L, < 01-50!) «!(!.:. I :/.'!'•£ I. < :.t 0.1-300 'I- .V. 
d d X & l@#:i:lT * «g II M ft-: <D ft: W *S m EI #; £ ffl v ^ <h , &f HI #i 

$TO^jn±©iMW^f:fe£M&? ;ia< , t <d mm?± £ i : l < fa ± $ -a- ^> - 
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£(D7kft\&mit'&®l. Sb 2 0 3 , Sb 2 0 4 , S b 2 O s t<zE(Dmt7 >^^E>|i, X 
->£A-;fr A, vz^jJ^i/OA, j^&A'U^A, &fc^^->£A, SHb 

*7tzE&mjt>nz> 0 :nbiis#©?^estto. ooi-ioo^n-^w^ l < , 

£ b (I$TS L < teO. 01-20 ^mT-$>?) 0 

±^(7)teatii^©ftiin, %m^m^. mmit^m. mmt^m^. v>fc& 

:i:f^/E^nti«'J:^^\ ^lOOMS^C^LTSO-SOOSfi^W-* L < , Hb 
tc^S L< tt50~200ffiSg|5TT^^ o 

it m 1$ ^ JJg jfc*9£f#S»£<z>igiii&K8J©teffl ffi « > ?k M 
lOOMfK^f^Mf £ L< teO. 05~30ffiiftg|$, $ 0 -4; L< W.0. l-10«[v: t c;tl^ 

f(»i-Ti^iitti»g«%(t mflh ^fth "TM, nmm. %mw 

(4-2) =i'AiIfiK^ 
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UyzfjA, — h U ~7*$ v- T - >^'A> ^ D □ "7° U > D A , r >U5 7 >^A, / ;U 
^jl/^>^A, It'^DDk H 'J >3"A> 7 iilJA. -> 'J n - > =f A^gfc njgfl 

o 

z.<D^. da ioofiEg&f;:*tu l < tto. oi~5oo mmm. 

JgfdfrT-£L<te 0. 1-300 fflMSl$BE££fi<5o 
#>Tfjgti =ft £ 51 T £ . 

oi*> 7kmikj3)Vi/0&m&w^-c%. *mik-??*i/0 2±xte&&<£7)i5.- 

rru $ b b < telOnm— 1 jt/ m"C£>-5o 

tl^^-Wga^ir^, ^"A lOOffiSkSGH^U 5- 150fiffi^AW*L^*^ 

£m*mikW£ti-'£>77 v ? zftft^t^ m m n =t m & , 30- 200ms w & 

, ISAF, SAFWtfbn, ISAFXHSAF^I^fil^. 

, JT£L< K0. 05~30ffiSffl5, $b!l';T-SL<« 0. l~10ffi®j^ ^tc^-^b< 
i t 0. 2~ 5 ffiMST&'S. 

1 1 



^ -i -V h U v H ffl zi Kb. Ltd H&ziA* l/>-7'^yX>3A, -7"^ 
(4-3) 7 7^M 

7s, *4i, m : £tfL 7y'J>f©^7 7n^, /*?y J >*7 y 2 X, T<7P 

a^^tf e>n<5„ 



d<Z)4i£\ 7 7 7^ lOOMSBtcfctU L < teO. 01-500 ffiS 

SB. 0.1-300 ISil^SS^^n^. 

(4-4) 

iikW ilt, ^>^>, y \^-t)->, 77VU>, hJH>, ^>U>, TnftflX — 
;k fh7kF077>fl:f^^tl5l-fiK I7xf^- Xti^r h >^<M 

d^j^ft, iooMMaRi'^L. mmmmm-i£L<te 0.005-300 km 



* ^ ^ <d m sit #5 & ^ t , & n & mmm%i%ik7kmT*&2>tg&te, r 1 & ^ l r- 

<h ITmII4 ~4201tmx«^K^W7Jl/ + ;US^, 6 -14(7)7 'J 

a & ^ l / \ □ y > b^^^tk ^ ^ ^ffitt t $> & m & « , r^^u^ut 

vkm'tk 6 -42W7 U -iHtltttlS^li L7cj*^& 6 ~42<7)^t7jcS-a^# 

[;^u> $ t'i tA -j v & # a u m m o 4; fr i~ , r'&^lr-^lt^^ 1 -22 

T* R'&(/> LR 2 <h LTfJf^DRT"^ 1 ~30<£> ~> D * ~> -> U i^o tf;Ht 

i 5 , j^gc 6 ~42(73diliix«57^iio7^^;i/»^^^^^ l < , mnw-fuv 



Kl50C§y*^EfK * 7 Z>teP£lfrJ*lMShodex HT-806. Shodex HT-803(X 2 *) 

£-(£tttJI8 *l L fjJc ^5 CO lE'j W K W f'l-; ?fljj M £ ft f/fA jg I'l t' « , 7 -f 7" ^ - , f ff 3H $H 

fflMDVA-225 £$I/iJ Lit. 

W^^f1-:t'l'A£«, 7 ? □ >M*£M-:§i?M ( kaiMtiTri) £JH^, J IS K6264 (A 
^W!^K]KI;:?liil<i-!:-; t. ADVANTECtfc£{R8340A£$JH Lfec ?.!tiJ)ii"7°n-y^y'-Y 7 
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0V o 

V\mK>Wft.m£teW i &g£<DMft.lZte. ORIENTECtt^TENSILON UCT-lOO^f^ffl Lfz 



>II(7)¥^jSiJ^-f : 8.1)50g itVJ ^A7J^ + y K - ^ 7 JU^E 4- +1" 



J&^'J 1 



£ [fll & M flJ (I) 




(ffiU p ^28000, r = 7. 1) 



!$.m 2 



-2< ifii & n ffl CD 



{-CH 2 CHoA 



/p 



<yH 2 



0-CH 2 CH 2 C 6 F 13 



( ffi b 



p = 4.8) 
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HUx>*K (hUfi37Mo-l, 1, 2, 2 -T- h ^ t K n^^JI/) 
^ U -> ->* )V x - 7=- ;u so g & , "J x ^ ;u ii ift - tr u -t □ - )imm 4 ^ ;u % £ ffl v > x 

te2oo(n?&-s> fco 

^fiEffl 3 

S M & M $J ® 

O— C18H37 
(fib, p = 8 9 0 ) 

x — ^-JU^ffli/^ Mffiffi^ l <h i,tz^K9\-\-Xi^B%m l t W\U.\z LT, Sfflefc 

& § „ M n &297j' T' & o 0 
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* an esc vi m ® 

O— C1SH37 
({ML, p = 1 0 ) 

i I S I © 

/-CH 2 CHO \ ^CH 2 CHO^\ 

f H3 ( T H2 J 

\ OC18H37 /p \ OPh /q 

({BL , p = 6 8 0, q = 3 2 0 ) 

;i^4o g 1 7 x - )i tf u -> x )v x - ^ jho g & m ^ r&m 3 t iclt 

: -JU,t<Wr4 *dVttft!"C^b<6.. M n te27 ?j T" $> r> e 
^«J6 
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at ifti & n m © 

— (^CH 2 CHO-^ — (-CH.7 CUi — 
V I /'P V " " A 
^H 2 

OPh 

({11, p = 8 2 5, q = 3 7 0) 

45g ^x^i/>^-^v h 5 g ^jn^/c^^«ft,^f*'j 3 tmmizLx, %w& r &%\ 
®*» n & n i*i Lxntzo + « , #j ti <& - '^i:7i^s?: m -r^tM 

n ifii & '£'1 ftJ (J) 

AcH 2 (JHO^ — A CH 2 CH— \ 

I CH-) ) ( Ph J 

( I , p - 67, q = 1 8 ) 

Xr7 'J )Vtf U >- S>*;UX — -^JU50 g (Dft;b 0 S~ > 7xZJl/^' U ->yJH-rJI/ 

ttlWt LTl"t. M n 1 )j 2000T' £> tz. „ 

[imm i 

Klir-Mx'JA ([Mw'lP ^'^tt^T'XD ^;U200 ; : 12nnu 

BET It £ mm : 200 ± 25mV g ) 500 g & , £ ifii & fl frj® 5. 0 g <h JlilC, -\ > -> 
iJ^^^-!:t5^} [isj & f y L , y'jD-->^Ui--f^ T £ ifii & £1 L fc^ii ® ft: 
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'M m m i t- n tz # mmmm m m r& n. t~> 1 j # £ , it & tix* m bp. 071 

1 : &f&tfW^ 

3 : o 

4 : mmtf^^&i^ 

5 : ^fefcrtS&H 



1 





UIM^J l 


Jt$X0iJ 1 




4.9 


1.5 


3* b £ 


4.1 


2.8 


b o t n /is 


4.8 


2,1 



mmm 2 

\k h'& m 1 tmcmm n =f m xk 1 j * 5 0 0 g ^ ^ > ~> x ; u ^ ^ +r - -c m w l & & 

b , minmW\©(O20% i/{7uu*$ >&iw 1 2. 5mL£&sfln L fee L b 5 
^injJtMl-:,^ A ifii M lsf z -m fa =f- -> i J £ f'.} tz „ 

J-t&W 2 

* ss #j i <t r» j c m u s -f m * -> u * 5 o o g £ ^ > -> x ; u 5 * -tt - t- « it l & # 

b, ( h 'J x# yjl^-n - 1 , 1, 2, 2-fh7tHDt^^) h'Jxh + 
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v-v^ ><D20% i?V □ □ * * 12. 5mL£#?Jjn Lfco 5^PM#^ 110°C(D 

-CE-Wi^Uy h ((f) :40mm, J5?£ : 5 mm) tL, 7k & tfX £7 >7 U- ><£> 



2 





^M#''J 2 


it$£#>j 2 




141° 


102° 


X ^ «7 l/>/'£^C 


92° 


78° 



a£»J 3 

soft? (A'-T li^l/H7xD y ^X140M) 6. Og iM&MJCDO. 12 g ^ 
it$^J 3 - 1 

3 <h^] C^>#^ 6. 0g£, ■ 50g£>MA^:7^ >\Zhi\X, 70°CT-jjn-/rS 
J££j#iJ 3-2 

3 <h|.ij C^-yfiyb. Og ti, t°;U h <J x h 4 1 -> ~> ^ >0. 3 

g ^ 7 at{l^ 7 -^ffffffc^Pftig. 120°CT 1 I^PiOMM U ->-7 >ts 
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giW'J 3 

%W\ 3 , It&M 3 - 1 RU 3-2 TMr/i^ ># 7 - ifi®)^ 7 7 << >Mltix.W)<D 

3 - i omKm'tfmm'izm 2 , it%tw 3-2 <DU%mM^'-n^m 3 t;^ 

ft^n* b, ^ 3 tI#fffc'|'i-:<E>& , . : *£ * i^T^ b/Zo 



^ 3 





'.fcJ&W 3 


it mm 3 - .1 


Jt$x0iJ 3-2 






?^/ti'-b 




ft If- Ml 
























^ > # 7> CD 




















^11 





# U x^- U > 7 -y 7 x (Hm^ hP'M h M# U 7 -y 7 7,655 ; : 102 

r) logch, a u x^>?tn - -y^;u40g ^umn^WAYui,. £7v 7 7 50g 
&f.'rfz 0 dtit. -Ji mm 3 b^w/^ 6. og< 2m&ntt\©o. 12 g ^sorx* 

1 0 # f!!] n - ;u fcli & . 0b, ^ > ^ - 7 y 7 7. *R % £ U tz „ 
it'-i"^ 4 - 1 

«L, ^>#? - 7 >y 7 xSL^!ft?:^fc. 
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mm 4 - 2 

-Mffim 4 mm<Dm vvtxwgt.. it mm 3-2 e*s<&v 7>*77 a u >^&i 
at^j 4 

itKM4-l, J±££#iJ4 - 2 T^7c^>#^ - "7 «y ? * 4£j <£> % 



«4 





|£££#<J4 


it ISM 4 - 1 


it mm 4 - 2 




to life 







mmm 5 

^U^^U> (tofk/jtX^tt^X^-r n >666) 600 g, -> U # (B*y'J*tt 
Si— y 7y-ih'\Q) 300 g , Sm&MftJ© 1. 5g£, 1 60°C (Z) o - 7 

# u ii, -> u "a ^ r ^ u 7s^-u>mi m £ n tz „ 
it mm 5 

MiOTftJ© 1. 5 g (DiXtj D f7 > r ~75 y 7 □ tfJl/ h U I h + y->7> 6 g 
KIM 5 

^ 5 Ik ZS it K M 5 T' t£ 7c ^ 1 J X ^ lx > Ul l& Wl <D f$i ITr ifJl £ M % Efi f$ M T* ti ^ 
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u tn^nm 4 jtkitm 5 izkltz. » & m l tz m - m &<D%\M?i n # 
1 0 & £ m m Mtir l > -> 1 j # $§ m u <r> hi ft # # ttm^tz* & m m 5 <r> ^ !& zme. 

it & m 5 <T> & 9k*m\Z a< V tz . ¥- M T- ;«! »J T£5 ft'/: ft 2 ,u m ± RZSlOuma 

tz. &tz m t^)7,^v>m.bm(Dmm m n =$- m « ui v- m^^n^nmsRis m 9 

-ii ^ #>J 5 <7) # U x v > j& % * t 1 , ->U* # - & tfz T- ¥• (i T ^ — \z 



5 





$M 5 


it&f>'J 5 


2 wmJ^±c7)->U ^fijfr (%) 


2.1 


26.0 


10 /x mUJ:© ~> 'J iilln (%) 


0 


5.8 



^mzi'A (RSS 1 '<)) 'M\[)u . X^L/>- 7^ ^x>^"A (H*-ti^->ftS3— >y 
#-;U# 1502)240 g, ^-^>-7"^-y^ (W.Mt)-# > -> - 7. h 300) 300 g 
> ^lfil^K^J©0. 75g 140 C C<Z)/J^^/OA- 'J — 5 ^It — T' 4 fl-fMM 0 

;in£7or<An-ju?ftMi;:*£U ftftft-isg, Mf^M 2 m (->-^>v^t->* 

H) ft 3 g&jjllA. 2 b (I 7 ^FUl^MLfc f-\ %ntz3 Ls*m.UlW(D -;^£J'/£ 2 
mm £D #x iklzy U 7s JjJc }&Lfz (17 0 °C , 15^1) = 
It&W 6 

3ufiIt&KflJ©0. 75g£>ft:bD i77)l^)V7.)l^3 )\7^J->7 UtlM^ 
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mMm 6 

% m m 6 & u\t m m 6 t* n tz ^ a m mtDrnwi *s # ft £ s»j & l „ s o t: t- <d ?h 

f't 4 ; i: tan <5 fl£^ 6 SCtk"^ ^ISS^J 6 CD ^'AMi^^co^-tt^^F^ ^ d £ te. * 

* ^ Oij © S ifif & M ftJ &(Dft%L ffl i 0 3£ miztj—fc>7i7yl70;Wi\z N L . 

Ji m 6 tit $£ m 6 (D zi A 7(1 [ /}£ ^ 4 1 » , 2 n m R ± <£> Mi X ti — > "7" V -y ; U : 
<£> f ij £ ii Tt Mfi ft m T T ^ ^ * =b S 6 iz ^ f c 



&6 





'^»J 6 


It&O'J 6 


y^-y^W'J^ (%) 


0.2 


13.0 


(SOt:) (Pa) 


1.27X 10 7 


4.48X 10 6 


tan 5 (50°C) 


0.098 


0.115 



'MTMM 7 

^ r > a (iiflfiimr.MA-r > .-r hn-43M) 120 g &;u i^j^m^sw « 

CUT, ^AiL^^^t'-r/io 
&M"fn&MJ(DO. 75gtf>ft;b9 IZ, tfX (3 - N U X h^t-i/ is ] ) )l~Jn \z)V) ^ 
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UX^7^ K [/tf'JTJl/?^ 2-8] 12 g ^fz^it^mm 7 

dr. [.->'! f.T< v ~ L T, ^ A ffl. iJc ® £ n tz „ 

7 Rismm i wc^as^o^ij y c o *c to tan 5 

rt* £> , M st> T fij ^ ^ U y , Is D *£ in 'fJ-: & T 0 d ft ti , * 56 m (D m M & M 



r<7 





^J&#'J 7 


tt&M 7 




115 


100 




118 


100 




108 


100 



'klfr.M 8 

J] — #>-77y? 300 g<E>ft:bO (I, *-^>y^-7^ 150g i/KM^T- 
y^A ( r» ft ¥ .T. m ft: §^ X ^ 5 A) 120 g &m^tzM?U$'M1MM 6 chTnJ^tc It 
D*AftLJ&%£f£jt 0 

' it mm s 



24 



3ufii&M(E)0. 75g <Dttt> 0 k'X ( 3 - h U x -> 'J Jl/7'n # 
K U 7.^7 ^ KtftcD S $c : 2 - 8 ] 12 g £Jfl t^c^Hii^M^J 8 
«h fnj m \Z SI J# 4& £ ft it o 

umm 8 

8 ^OT^^J 8 TWc 3 A«^cD 7' U -y 7° 'ft h6, 0 IStfrtliMtf 

i-i ^ *£ tt £ , fit ffc M 7 t [uj $ \z if fitii L . it & #y 8 (7) a sai ^ <d m £ l o o £ T § 
% M 8 © zf A ft fcJc#lte> Jt f'J 8 ©I l£ ^ f ' it ^ , & V > >&< D £ in t± , H ^ 

n ti-: £ * j$L&a*»=>, m®T v ^ 7* ' j >y y n & ^t. - n > « m <d t< m & h 

^fU # ->7>^7 7 0| J> if ffl J; 0 ^ t~ zK f t -7 7' 7 A m m iz p?| ?i I , R m ~c 

CDI^J^- • n7£#YY/tC/h£ < fML-^, 3A-7 h U -y 7 7, £cDt£ftl'ft£ 
r»j J4> T S d <h 7kTo 



S 8 





'JiMnf^l 8 


mm s 


7' U -y 7°ti 


112 


100 




108 


100 


■ai; l'^ f (:'!••• 


106 


100 



■Mm 9 

OijKfi^ 5 t i"i i; # 'j 7s -j- u > i oo r i; , - 7 ^ 7" 7 7 7 < h 1 ~ 5 g & 

x. , 160 °C T 7 5-> (n] o — JL- & |$Lt„ d CO ll# , ^ ^ -- 7l/\ 7" 7 7 7 -f h jJll .hi CD 

0. 5 % itc cd ^ ifii & n m® & t n^n m m l tz 0 n ^nt^^- -?vt v =j 7 7 < h 

aY/^ U 7^U>^IL/^^^JV^ 10mmCDfe4^(C7 = U7l^J^ L/c (165 U C, 2 >>fn]) „ 
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>i?+^iigt^bfco ^n^x^y-ji/^, ^-^^;i/T7Mxt^6^ (48^) l 

1£$&M 9 - 1 

(CUT, fa-»777-f h-ttW# U X^l^>a^^^yi/XB rn p^t#7Co 
Jt&W 9-2 

7 7 >^7 t LT, ^'JXfl/XD^^M 9 c u ; hi </> £ "I'- L'X V V X j£ L, 

fee 

§5tifc0iJ 9 

timm 9 . itt£#l 9 - 1 „i.M£w,;: lOMSiW^ U7f 1/ >&Ifi£*$K Mtf fcit&M 
9-2 ^IJc»^ ij U ><Dfoffimt!iS.&iM£:m7il Lfz. Hi- >i- ik 9 l:^t„ it 
t£0iJ9 - 1 liLi^W^ U 7s^L/>*[L^#)Tii, f^fuLM fj m/:Mr7< 10 7 Q • cmJ^Tch 

»"&MJ&^ftt"3&«J 9 :;iMo<</)* U X ^ U >$IL/^%T«, =f- — =j 
7-/-f M All T 3 7c T* f u 11 f£ I/l #: fi 1 0 5 Q • c m ^ - ? - & >T< L fz. o 
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£9 





fi-7' ik>)' 


/A- £*} rn ;£r ilT- in M 
VP- til lal tJ lis i/L 11a 

( Q • cm) 




1 


2. IX 10 5 


9 


2 


7.2X 10 2 


3 


10~ 2 J^T 


4 


10~ 2 RT 




5 


10" 2 J^T 




1 


10 1 3 £A± 


mmi 

9 - 1 


2 


10 1 3 J^± 


3 


7.8X10 1 2 


4 


4.6X10 6 




5 


3. IX 10 3 


mm 

9-2 


0 


10 1 3 J^± 



mmm i o 

•i-<n> (^M^KIOISB) 2000 g, M&Et^J© 1 g > Xiii^> ; E ] Jn 
t-f h ( ; K w'f. ti; 5i % -y z~\ ? Y 1 ; ! 100g£, -iWiWlJim^/nv^ 260°CT 2 'AfflM 

[M mx\M-x $1. -t « m m t- # & ^ „ 
mm i o 

& itTi & ntt\©%n\^ti.wA ft \t m m 1 o £ i*] m izlx *a ± £ a -f -i □ > ma 

m m v. # m %.\z-m&z>ntz 0 
$mm i o 
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nmm i o Rismm 1 o T*#>t*!i±-&#^ □ ymm<D, $m k> m^m. 



m i o 





'MMM 1 0 


it 1st #1 1 0 


^mowi^m (Pa) 


2.18X 10 9 


1.67X 10 9 


mm&m (Pa) 


1.10X 10 8 


8.43X10 7 


(°o 


118.5 


68.5 


is fjn m 


87 


48 



'ILWM 1 1 

m\fr]?kmft\(J) 0. 125 g tffl7? a ~>7~ > • x^is^frT-* • tr 5 * 

XtttK ;U^> f >Blue X-3367) 2. 5 g ZWCXM^m, U x*7-;H&flg (jfcff 
$Jf±K/^W n >) 50g £SuAT/J^-i&hmU^T' 5 ^^iMIL, M^frtfctf? U x 

itfe^J 1 1 

M&MJ®£/Hl,>-r, H"l^^n->7-> 2. 5 g £ ^ U 17 7-)V®mw g co^ 
M /,£ % \t * IJJJ & £ L . ft ¥ SI ft $ ■ F T ®m-? b*)y? 7, it 

a * M tc^h- ^ ft t\ si n \m~%n-\- n m w ± co ti a » m n £ m iieltw;. 

1 2 

^'jD->^-<jb (m.Sft:¥a®KF-96A ; 6 cs) 10 g lz, «lM£iJ®0. 0 1 g 
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M m - li <D K i t ^ * > ft I ± M $k K). : f J IS b n * ^ o c 

tmm 1 2 

Mt&HMD&M i->-f\ -> U □ — >^"-f ;H0g f'S!)h l J7*7J^a- 1 
, 1, 2, 2-f h7t Kn^^7f^) h 'J X S + y y 7 >0. 05 g T"if<IiI L 

tit&miiTmt?- $ >o. 5 g*)jiii5R^H'jiii 1 2 <t 1^$ ii^pfi l xmm>± 

1 L i<tf5'>^-> l J :3->MJ&^£t#fco ^^IL/jjc^^r^ffiL/c^^^, gEffc 
=5- 9 > fc'i -T \Z 5 ^ v ^ [Aj n it T i£ P$ Ltzo 4^ Si ^ £ {b fift $ T T' MmLfztZ 

%mm 1 3 

/ ^ 5 >^HB ( >v I i * f >^tJ:^7s-/^-^^^ 5 MI-82 1-60) 100 g, S-1f»* 
(TOKft : 6»m) 80 g . >J / — 5 g > im& r &^© 0. 4 g & 1 5#r*J □ - 
;U?g^L/z 0 -11^^/7 XJ,U< kl'JV^ 1 nmxmm%. 150°Ci;l5^]{*!t-L 

JtK^J 1 3 

t< ifii & n n\© & mu i> u ? tz n \t % m m i 3 1 m tnax, m m m a / 

::jV!fti;^l 1 1 

"Ji fig fvi| 1 3 Ik U VI f'J 1 3 T ■;'■} /- $M >U a 17 / v 1 > M Jl5 ill?* % <D ft- f i'i [R-1 0 ffi 
l/i ffi & m iii L /c o iri'i 1 1 iC /j'< T . 'Ji Mi M 1 3 T te&J fA * # U%X"^ d t U 
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umm 1 3 


mm 1 3 


( Q • cm) 


7.2X 1(T 5 


3. IX io~ 2 



mmrn 1 4 

Mr&MJ(H)3. Og £^ □ Dtf;Jl/A300 g tiygfifU utlHTKHIkT^y^A 
(t&fcHfc^Iitttgg, 150g£^[lU tf-T-|-#*#L 

X$*t>F 2 0 8 -l) lOOg, tMtLTXf7'J>i UtlEttM. 

)ii-y?s -4o)o. ig^> i2o°c (Dn-jvwmmx'^mmm^mL. Jkmit 

V ^ 0 A ^ W # U X ^ U > 111 fig #j £ f# fz. 0 
lt$£#ij 14-1 

SMefcK^KEXAftfcDfi, u >^ ffiitti, ;u^-<^^ S - 4 0)3. Og 

fb'7 : X5*t>F 2 0 8 - 1 ) 100g£, 120°C<7) a - ;U&MT30# 

Pel a ?g ml, 7K is it ^ s> ^ a a ir # 1 J x ^ u > si m £ ft tz . 

£ ifil M i'J! tltzykmik~? ? ^ ^ O A t LT , +7,7 5 B ( f#, f I ! { b ^ X % *J: ^ ) 

Sri50gffl^fejwntiit$^^j i 4 - i tmmizLx. Amit^?^~>oi+is 

ikMM 1 5 
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^hH-4 2M) 150g£ffl^;tJ£Um, 'MMM 1 4 <t.Wtt$\Z Lt, -&mt7 )l 
5 n £ A^f # U X^ 1/ >iM#j £t#/io 
Jt&#J 1 5 

-f hH-4 2M) 150 g £/TJ ^fcJ^Hi, jtt£#J 1 4 - 1 <h|Rj$Hc LT, 
7 )l 2. =- 0 A # U X U > ffl.tfi ® £ ft fz B 

umm 1 2 

It 14 CO I? {[ili t LT> J I S K 7 2 0 1 ^ffiCOiE^fl^C&tl^o 

« j i s k 7 i i 3 ic^o fc„ i z o d mmmiz J I S K 7 1 1 0 i: 



S 1 2 















1 4 


1 5 


14-1 


14-2 


1 5 




L D P E 


100 


100 


100 


100 


100 




M g (Oil) 2 
A 1 (OH) 3 


150 


150 


150 


150 


150 




3. 0 


3. 0 










7f7U >S£ 


0. 1 


0. 1 


3. 0 


3. 0 


3. 0 






38 


39 


33 


32 


34 


If 

filli 


(M P a) 


13. 1 


1 1. 2 


10. 8 


1 1. 3 


9. 3 


Izodfijififi (kgf • cm/cm) 


7. 2 


6. 3 


6. 1 


6. 2 


5. 8 



'Mmm i 4 Rx$ i 5 (Dmmm&ty]\t, tn^timkm 14-1, 14-2 ru 
1 5 <nm&mzit^Tmmmi$-timzm c-?$>%\z *> frfrfrz-rmmfs $1 a< ..\- 

L/Tia K> > mm ft. <D fn] J;. ^;kLTI^. Ztllt, * % tjf j <n ifn & % ft\ m M J; 
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o ® m * t* co m ft ii m m (D^mmzmn. ^<d^ m m # mbnLT^zztz >r< 

To 

m i ii^j 3 ~cmtz ^ > # ^ - tit®)/* ? 7 ^ >mlj&w^(d^>J3 ymtiT 
(Dttmwmz ;j< -r <ss # kq % m n ts&z* 

U\2 te, it$M'J3 ■ 1 Tf^fc^>^^ ■ - tftW}^77 J >MU&%^ (D^> ?J 7 ttX 
[El 3 ! 2 . it $£#J 3 — 2 T fi> fz^<>^7- rfcWirt 7 7 A > &L ^ O ^ > # 7 M 

& 7- 0 # ftfc # m £ * ti)t $i M ^ A t* h & . 
m 5 n , it & w 5 t m tz ^uxf i/> hi /iic w <d ^ K ifn cd tti ^ sn % m t s- 

o 

1*1 6 ti , S£ J£ V "J 5 T ^ fc ^ U X ^ U > *R ^ #j rfj » -> U # ill 3ft (7) ft; ^ # YtJ £ >T< 
[*l 7 . it fij 5 T m fz # 1 J 7s J- V > ft 1 Mc % L \' (D =y U # ft ^- *it CD *ft ft 'A J\i £ >i < 

m 8 a » rfi #j 5 t ^ ac^U7s^-i/>hl m <d m % m m m t- m u ui •'/- a 

i*i 9 « . jt f^'j 5 t t " t^uxf i/ >hi h% ty)0)m »t\ m t- m u m n i'i ~e$>%> 0 
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C^*, mfcMWT&^-tfr* IM^fibT^T^i;^, j^&gc 1 ~50©j^ 

x is- (ao) 3 k-' t y»< $ n 5 a- * 7j<-r o 

©7Mk>I, m til -100 U m flA]£>A teM -T t) ~o T 

2 , ,;,*,• * i'i i -is <d m [fli & n n\ t- & iai <d '> u < t & - as £ $ m s n 7t « m ?-\ w 



3 , >j< -ivi i iiii w ^ [fn" & n m t. s m m m ^ <t & in a r s ^ $ 4^ as $ i j£ % . 

4 , ,;v, : m m i o ifii & n ft\ t , m m i^i t £ # # t & n a *il j& ^ „ 

5 . .in # m 1 <£> & [fli & fl ffl £ , M m iAi <L & # fo7 7 x $1 i />£ % = 

6 , * ii'i i m <7D [fii & r ftj <t . m m isi (^t^^tt s s i $ ^ . 




(i) 
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3-i 



* % m « , *> w< t- 9M m n m & t as n t <o %i *i \ n- £ x ^ \z \t<\ _i .-. £ 1+ > ^ 

& & IS El Ik £ IB £r L T t) P rt« tz^ffi. /J-ic #l rt* ft 6*13, M IS EH£ (D 5t FTn & J5 

m&Mt&-?z>o *rwiz. -fe L i-c (i) -c u £ =t i >i>, fY (>/: 4- -fnj • <:> -4- .) 

X - -r Jl/fr & £ H ISI & <D 3z ffn" & S3 frJ , ~SlUZ.(D 25 ifu & M T ^ IfTi © '> & < t 
- % £ m Sfifc *S $ [, f fi # , 36 IS \ZZ\(D 3k [Tii & 'i'l M £ M H 141 frt^tWt?) & 

— (CH 2 CH0-)- (I) 
CHt 
O- R 

yj^nyj-M. Si ,_ 50 <7) > o 4 1 -> -> U ^7°n ) 
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